Significant findings
The overall incidence and severity of CIA was dramatically reduced in mice treated with PACAP 21 days after primary immunization compared to untreated controls. The joints of treated animals showed an abrogation of synoviocyte proliferation, leukocyte infiltration, pannus formation, cartilage destruction and bone erosion. Administration of PACAP 12 days after disease onset prevented further disease progression with a slight improvement of existing clinical symptoms. PACAP inhibited CIA-induced mRNA expression of the proinflammatory cytokines TNF-a, IL-6, IL-12, iNOS, IL-18, IL-1a and ?, and the chemokines monocyte chemoattractant protein-1, RANTES, MIP-1a and ? and MIP-2. In contrast levels of the anti-inflammatory cytokine IL-10 and the IL-1 receptor antagonist increased following treatment. PACAP inhibited membrane metalloproteinase-2 mRNA expression and activity. It also affected T-cell responses: T-cell clonal expansion in response to type-II collagen (CII) was partially inhibited; the CIA-induced Th1 response of high IFN-? and low IL-4 was reversed, apparently due to an increase in Th2 IL-4 secreting T cells and a decrease in Th1 IFN-? secreting T cells. Furthermore, anti-CII IgG2a levels were significantly reduced, but IgG1 levels increased in PACAP treated CIA mice and there was a decrease in the Th-suppressor ratio as a result of lower levels of CD4 + cells while CD8 + T cell numbers remained unchanged.
Comments
These results demonstrate that administration of PACAP almost completely abrogates disease by altering multiple inflammatory and autoimmune mediators. Similar effects have been previously reported for the related peptide VIP (see Additional infirmation). Significant inhibition of disease does require PACAP treatment prior to disease onset; however, disease progression is prevented if treatment is initiated after disease onset. Remarkably, amelioration of disease persisted 2 weeks after cessation of treatment. Further characterisation of PACAP in alternative models of RA is now required. Whether the incredible efficacy of this agent leaves treated animals immunosuppressed also requires investigation. If treated animals are not immunocompromised and it proves to be well tolerated, this neuropeptide could be a good candidate for human therapeutic development and may well be effective in treating other inflammatory diseases.
Methods
CIA model, histopathology, RNase protection and Northern analyses, zymography, T-cell proliferation assay, ELISA, synoviocyte culture, flow cytometry
